The observed exponential phosphorescence decay of pyrazlne In cyclohexane or benzene matrix at 77 0 K, with lifetime of 18 millisec, is found to change into a complex decay below 10'%:. At 1.6 0 K, the decay is resolved Into three first-order decays of lifetimes 6, 130 and 400 millisec. These lifetimes are sensitive to changes in temperature and magnetic field strength (Hall, Armstrong, Moomaw and El-Sayed, J. Chem. Phys., 48, 1395 (1968)). Two mechanisms are proposed to explain the observed results, but both propose that at 1.6 0 K, the spin-lattice relaxation process between the sublevels of the triplet state Is slow compared to the 6-mlllisec radiative lifetime of the Ty spin sublevel. In the first mechanism, the 130-and 400-mllltsec lifetimes measure the T x or T z ^v-^Ty spin-lattice relaxation (S.L.R.) times, but the long-and medium-lived emissions originate from the T sublevel. In the second mechanism, the 130-and 400-milllsec lifetimes correspond to radiative lifetimes of the transitions to the ground state from the T z and T x sublevels respectively. The recent time-resolved polarization measurements of pyrazlne phosphorescence in durene (Moomaw, Tintl and El-Sayed, J. Chem. Phys., In press) Indicate that the second mechanism should be at least partially responsible for the observed results.
I. Introduction
In the field of triplet state spectroscopy, two of the most active research areas are those involved in determining: 1) the exact mechanism(s) by which the absorbed singlet-singlet excitation is transferred to the lowest triplet state and 2) the exact mechanism(s) by which the lowest triplet state loses its energy by the emission of radiation (phosphorescence). The triplet state, however, can offer a method of introducing unpaired spins in molecular crystals. It would be interesting to determine I, in molecular crystals, compare it with tha^ observed in ionic crystals, and examine the importance of the above mechanisms in the process of spin-lattice relaxation in molecular crystals. In all the above .-mechanisms, the relaxation time is found to be inversely proportional to the square of both the orbital-'lattice interaction (H T ) and the spin-orbit interaction (H_ n ). In addition to H. and H-p, quantities like the velocity of sound, phonon density and occupation number enter into the expression for the spin-lattice relaxation time.
Studies in the first

IV. Summary and Discussion of the Decay Results
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It is well-known that the pyrazine phosphorescence in rigid glasses has a lifetime of ~20 millisec at 77 0 K. The fact that the quantum yield is 
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